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Purpose: Generalised paroxysmal fast activity (GPFA) consists of 8–26 (most frequently around 10 Hz), 2–50 seconds (usually
below 10 seconds) bursts of generalised rhythmic discharges with frontal predominance, appearing most frequently during
NREM sleep. The pattern is traditionally linked to Lennox–Gastaut (LGS) or late LGS (LLGS) syndrome and associated with
tonic-axial seizures, pharmaco-resistency and poor prognosis including mental deterioration. We present here four patients with
GPFA, who had neither LGS/LLGS syndrome, nor mental deterioration, two of them are seizure-free, two had infrequent seizures
on medication.
Methods: All the patients had neurological work-up and high resolution MRI studies. They were followed for years including
repeated EEGs in awake state and during sleep.
Results: The main seizure-type was generalised tonic-clonic seizure in three patients and absence in one. Onset of epilepsy
varied from 7 to 21 years. No MRI lesion was found. All of them had generalised spike-and-wave discharges during the course
of their epilepsy but some had also focal clinical or EEG features, were more difficult to treat, as atypical features compared to
the classic generalised epilepsies with generalised spike-wave pattern.
Conclusions: Although GPFA should remain an important diagnostic feature of both the classical and late variant of LGS, our
cases clearly demonstrate that GPFA could represent a possible electrographic variant in certain generalised epilepsies showing
atypical features; better treatability and outcome than in LGS and no mental deterioration.
© 2003 BEA Trading Ltd. Published by Elsevier Ltd. All rights reserved.
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INTRODUCTION
Generalised paroxysmal fast activity (GPFA) was de-
scribed by Jasper and Kershman1 who called it ‘parox-
ysmal fast rhythm’, Brenner and Atkinson2 termed
it ‘generalised paroxysmal fast activity’. The pattern
was seen both in waking and sleep; more frequently in
slow wave sleep. Gastaut et al.3 was the first to con-
nect it to the tonic fits and to the Lennox syndrome.
The pattern consists of 8–26 Hz bursts of gener-
alised rhythmic discharges. Two frequency ranges
could be differentiated: one around 12–14 Hz and an-
other around 22–24 Hz by Kakegawa et al.4. Duration
range is 2–50 seconds remaining below 10 seconds
during sleep. In the second half of the paroxysm
slow waves may evolve and followed by transient
postparoxysmal depression of the activity.
Traditionally GPFA was considered as an essential
feature of Lennox–Gastaut syndrome (LGS)5, both of
the classic form and the late variant (LLGS) variant6–9.
Beside this classic association GPFA was sporadically
found in progressive forms of partial epilepsies9. It is
held that GPFA could be an indicator of tonic-axial
and other drug-refractory seizures with poor progno-
sis including mental deterioration. However, the pat-
tern is not always irreversible and could be transiently
seen under the influence of certain drugs acting on the
GABA-chlorid ion receptor complex9, 10.
Already the Gibbses did mention that this discharge
is also seen in cases of petit mal epilepsy11. Miller
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and Ferrendelli12 reported on two patients with no
mental deficit, who had only eyelid-twitching seizures
as epileptic manifestation and GPFA in sleep. Ben-
badis and Dinner13 described a woman with mild
LLGS discovered at age 64. She had generalised slow
spike-waves, generalised polyspikes and GPFA in
sleep but normal mental state and EEG background
activity. Etiology was not known brain MRI was nor-
mal. Guye et al.14 reported on five patients fulfilling
the criteria of childhood- or juvenile-absence epilepsy
accompanied by ‘fast discharges of rhythmic spikes
(10–15 Hz) during sleep, as those typically observed
in LGS’. The intellectual capacities of their pa-
tients were ‘borderline’ and they responded poorly to
antiepileptic drugs. The authors interpreted this curi-
ous constellation as an intermediary form in-between
idiopathic and cryptogenic/symptomatic generalised
epilepsies. Recently Tina and Lawrence 15 described
eight patients with ‘mild static encephalopathy’ hav-
ing ‘tonic-absence’ seizures consisiting of a tonic
seizure with GPFA followed by an absence with
generalised spike-and-wave discharge.
We present here four patients having GFPA whom
we followed for years, selected from 3000 epileptic
patients treated in our epilepsy centre from 1985. They
had no LGS/LLGS neither severe mental deficit nor
any progressive symptoms. They could be rendered
either seizure-free or had only infrequent seizures on
adequate antiepileptic medication.
CASE REPORTS
Patient 1
Her seizures began at age 14. After two generalised
tonic-clonic seizures (GTCSs), she was seizure-free
for 5 years on ethosuximide and phenytoin medica-
tion. At age 19, a new seizure-type appeared, char-
acterised by some seconds of confusion and loss of
contact. Until age 23 she had both seizure-types, then
frequency of GTCSs increased to 2–3/month. Com-
bined valproate-lamotrigin therapy was induced and
she has been seizure-free for 6 years. Her somatic and
mental development was normal, she has no neuro-
logical signs or mental deficit-symptoms. She finished
high school and also married, but shortly divorced and
returned to her mother. High resolution brain MRI
was normal. Neuropsychological testing revealed high
intelligence (Raven IQ: 126) and no memory distur-
bance. At the beginning of her epilepsy, EEGs revealed
generalised spike-and-wave discharges. Sleep-EEGs
performed later showed short theta runs, left anterior
sharp waves and 2–3 secundum duration high am-
plitude 15–17 Hz GPFA with bifrontal predominance
followed by generalised short exhaustion. GFPA oc-
curred in NREM sleep and rarely in wakefulness as
well. During GFPA-events polygraphy revealed no
change in respiration, heart rate and muscle activity.
Patient 2
At age 7, he had right facial convulsions with sali-
vation during sleep, later in waking state as well.
His family history was negative, his somato-mental
development was normal and no neurological signs
were found. Benign centro-temporal epilepsy was
diagnosed and successfully treated with valproate.
After puberty medication was gradually tappered off
till a GTCS appeared at age 16. Sleep-EEG revealed
polyspike-waves in NREM sleep. Valproate was rein-
troduced. After 3 seizure-free years GTCSs appeared
again. EEG showed bifrontal slow spike-and-wave dis-
charges with left preponderance. Valproate-phenytoin
biotherapy resulted in significant seizure-reduction.
Brain MRI performed two times in the first years of
his epilepsy was normal. Awake and REM sleep-EEG
was normal, during NREM sleep generalised short
slow spike-wave paroxysms appeared. This finding
was seen several times on night cassette EEGs be-
tween age 7 and 13. Monotherapy and combinations
of lamotrigin, primidon, carbamazepin, topiramate
and levetiracetam did never reach a long-lasting
seizure-freedom. He has 1–2 seizures yearly. High
resolution MRI at age 16 showed cerebellar atrophy
presumably due to chronic phenytoin medication.
From age 17, his sleep-EEG changed: in NREM3–4
10–12 Hz bouts of GPFA appeared in 4–7 secundum
trains with frontal preponderance, followed by slow
waves (Fig. 1). The clinical course did not change.
He finished schools with good results at age 18 and
worked in qualified jobs requiring good mental abil-
ities and social skills. Formal IQ testing was not
performed.
Patient 3
His family history for epilepsy is negative. At age 21
GTCSs appeared, later short fits with jerking of the
arms and trunk joined. After his marriage at age 28,
his wife noticed frequent stiffenings of his body with
slight elevation of the head at night. As he always
tried to hide his illness, he received medication but
at age 30. Neurological finding and brain MRI were
normal. After finishing schools with good results at
age 18 he learned confectionary and has worked in
a family-enterprise, with excellent skills and mental
force. No IQ measurement was done.
He was referred to us at age 35. Phenytoin,
phenobarbital, carbamazepin, valproate failed, but
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Fig. 1: Patient 2 typical 10–12 Hz GPFA episode with frontal predominance in stage 2 NREM sleep followed by slow waves.
G
eneralised
paro
xysm
alfast
activity
273
Fig. 2: Patient 4 (A) drowsy state: 3 Hz generalised spike-wave paroxysm during which she stop reading, (B) stage 2–3 NREM: 15 Hz GPFA episode followed by slow waves.
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valproate-lamotrigin biotherapy made him seizure-free
at age 40. Waking EEGs were negative, while in
NREM sleep slow spike-wave paroxysms and—
in NREM1–2—recurrent 3–7 secundum trains of
9–10 Hz GPFA appeared.
Patient 4
The patient’s seizures started at age 11 with brief
arrests and unresponsiveness. Her nephew had LGS.
The first GTCS occurred at age 12 in a febrile state,
later GTCSs reappeared and at age l4 she had 15–20
seizures yearly. At the same time frequent psy-
chogenic non-epileptic seizures, characterised by loss
of contact, violent tossing-thrasing movements of the
hip, high amplitude tremor in the limbs and vehe-
ment contractions of the eyelids also developed. Val-
proate and lamotrigin did not render her seizure-free
however, the presence of the psychogenic seizures
disturbed the judgement about the frequency of her
epileptic seizures. Presently her seizure-free periods
were extended to some months. Neuropsychological
tests revealed subnormality (Wechsler Intelligence
Scale IQ:70). MRI showed no alteration. Waking
EEGs showed normal background activity with oc-
casional 3.5 Hz generalised spike-wave paroxysms.
In sleep-EEG at age 15, left temporal spikes also
appeared. Sleep-EEG at age 18 revealed GPFA—
frequent 3–4 secundum duration runs of 10–15 Hz
activity with bifrontal amplitude-dominance—in
NREM sleep (Fig. 2B)—and 3 Hz spike-wave parox-
ysms in drowsiness (Fig. 2A). Video-EEG monitoring
revealed frequent absences with arrest of reading and
movements.
DISCUSSION
Our patients had, except one (patient 2), generalised
seizures. Patient 2 showed an evolution from focal to
generalised epilepsy, patient 1 had both focal and gen-
eralised interictal discharges. The main seizure-type
was GTCS in three patients, absences in one (patient
4). The onset of epilepsy varied from 7 to 21 years.
No epileptogenic MRI lesion was found and the wak-
ing EEG showed generalised spike-wave pattern. The
GPFA evolved later in patients 2 and 4. We had no
data on earlier EEGs of patients 1 and 3 regarding the
presence or absence of GPFA. All patients were hard
to treat effectively, but lastly two of them became
seizure-free and two had but infrequent (1–3/years)
seizures on medication. No familiarity was revealed,
except in patient 4. The cognitive functions were
normal except one subnormal patient, and no mental
deterioration was observed.
The main question is whether the GPFA of our pa-
tients is the same as the pattern seen in LGS. It holds
true for the morphological features including the pro-
motive role of NREM sleep. However, frequent GPFA
events in our patients without therapy-resistance and
mental deterioration indicate that these malignant
features could not be attributed to the direct effect
of GFPA in LGS. In other words, the same EEG
phenomena could be part of different electroclinical
syndromes and underlying processes.
Features of our patients resemble to those described
by Guye et al.14 and seem to differ from the patients
of Miller and Ferrendelli12. The epileptic excitabil-
ity changes of the thalamo-cortical system recently
described by Steriade and co-workers show a contin-
uum of sleep spindle-transformation from spike-wave
pattern to 10 Hz paroxysmal fast activity16. This
electrographic continuum could correspond to a clin-
ical spectrum from idiopathic generalised epilepsy to
LGS in that the present patient-group may stay in an
intermediate position, closer to the idiopathic gener-
alised cohort. This assumption is congruent with the
interpretation of Guye and co-workers as well, and
also fits to the findings of Tina and Lawrence15.
Although GPFA should remain an important diag-
nostic feature of LGS and LLGS, our cases clearly
demonstrate that GPFA could represent an electro-
graphic variant in certain generalised epilepsies with
atypical features but better treatability and outcome
compared to LGS.
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